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SUPPLEMENTARY MATERIALS AND METHODS

Statistical methods used by AltAnalyze
In AltAnalyze, several described algorithms are provided for predicting alternative exons (MiDAS, splicing index (SI) and FIRMA). The splicing index (SI) (1) method is the default method employed to identify probesets differentially expressed in two biological samples (namely, the experimental group and the control group). The SI is calculated as the log ratio of the normalized intensities (NI) of the expressed probesets between the two groups:
Here, the normalized intensity (NI) of the probesets is calculated as the probeset intensities normalized by the overall gene expression in each sample:
A two-tailed t-test assuming unequal variance is performed on the SIs to calculate an associated pvalue. The default p-value threshold is 0.05.
The FIRMA method can also be used and is implemented, as described in (2) . Affymetrix probe residuals for all probes associated with a gene (metaprobeset) are obtained by performing a second round of RMA summarization (using APT), for all probesets associated with AltAnalyze core, extended or full probeset definitions. FIMRA scores for each probeset and sample are further summarized by AltAnalyze along user-defined biological groups and comparisons to obtain a FIRMA fold change and p-value (two-tailed t-test assuming unequal variance).
AltAnalyze additionally allows for importing statistical results that have been pre-processed using an arbitrary statistical algorithm. Such a results file is simply required to be in tab-delimited format, containing probeset identifiers with the respective fold changes and p-values. The pre-processed file is first processed by AltAnalyze and the results thereof can subsequently be imported into DomainGraph. 
Datasets
Mapping Affymetrix probesets to exons and domains
For both AltAnalyze and DomainGraph, probeset genomic coordinates were obtained from the appropriate NetAffx releases. These genome coordinates were mapped to exon genome coordinates and domain positions as provided by Ensembl. For both tools, exon coordinates were determined from Ensembl transcripts, and domain positions within the coding sequences of the transcripts from Ensembl protein features. AltAnalyze augments this set of Ensembl exons with exons and corresponding genomic coordinates from the UCSC genome database of mRNA transcripts (7) and domain/motif annotations from the UniProt database.
AltAnalyze additionally predicts protein domains, motifs, and microRNA binding sites to be modified, gained or lost due to alternative exon regulation. Details of this method have been reported (8) and are described in detail in the online documentation at http://www.altanalyze.org/help.htm#inference.
Assigning alternative splicing annotations to probesets
In AltAnalyze, exons are classified as constitutive or alternative exons according to all known geneencoded transcripts as provided by Ensembl and the UCSC genome database. Probesets are aligned to discrete exon regions that overlap with these annotations by genomic coordinates and are annotated with the corresponding alternative splicing annotations as shown in Figure S2 .
To obtain the alternative splicing and alternative promoter annotations indicated in Figure S2 , AltAnalyze uses a custom algorithm and existing annotations from the UCSC Genome Database. Custom annotations are obtained by comparing all Ensembl and UCSC transcript exon-structures to predict the type of alternative exon (e.g., alternative N-terminus, C-terminus, 3' splice site, 5' splice site, intron-retention, and cassette-exon). In addition to these computed annotations, pre-assigned alternative exon annotations from the UCSC Genome Database are downloaded from the "known-alt" file, which includes the genomic locations of each associated exon. Probesets with genomic coordinates overlapping with an exon that associates with these annotations are also assigned these annotations. The annotations are provided in the AltAnalyze results file and in DomainGraph by hovering the mouse over any probesets in the Probeset view. The annotations include most but not all types of alternative exons (mutually exclusive exons are currently annotated as cassette-exons), however, DomainGraph visualization will often allow for identification of such effects through visual transcript exon-structure comparison. Additional details on this method are provided in the online documentation at http://www.altanalyze.org/help.htm#as_predict. Figure S2 . Alternative splicing annotations for probesets. This figure lists five hypothetical transcripts of a sample gene (one per row). Alternative splicing annotations (legend on the right) are shown using the depicted coloring scheme of the exons (rectangles). Exon Array probesets (yellow boxes at the bottom) are assigned to the exons according to their genomic locations. The probesets are framed using the color of the corresponding exon regions and have assigned the respective exon annotations.
Determining gene expression levels for alternative exon analysis
Gene expression values are obtained by taking the mean expression values of all constitutive probesets (default) or all exon-aligning probesets (optional). Constitutive probesets are defined as shown in Figure S2 . For alternative exon analyses in which only two conditions are compared, AltAnalyze further requires that the constitutive probesets demonstrate evidence of expression (meeting userdefined expression and DABG thresholds) for both conditions in order to be used for gene expression calculation. These gene expression values are applied for optional filtering within AltAnalyze to restrict alternative exon reporting to genes not differentially expressed above a certain absolute threshold (the default is threefold).
Affymetrix Gene 1.0 Array analysis
The Affymetrix Gene 1.0 Array has a similar oligonucleotide probe design to the Affymetrix Exon 1.0 Array, however, probing more conservative exon content (e.g., RefSeq transcripts). Since both microarrays provide probesets that correspond to multiple probes per single exon, probesets from the Gene Array can be processed in an identical manner to the Affymetrix Exon 1.0 Array (e.g., Ensembl gene and exon alignment). AltAnalyze exon regions assigned to either microarray platform will thus have a direct correspondence between array types for that species, allowing for direct results comparison. Since the probesets from the Exon and Gene Arrays are overlapping, Exon Array probesets are specifically exported for the DomainGraph statistics file from AltAnalyze, rather than the Gene Array probeset identifiers for a Gene Array analysis. This translation provides a means to analyze this data in DomainGraph, without substantially increasing database size. The resulting identifiers can be imported into DomainGraph to view the corresponding annotations. (9) . Reactome provides stable pathway information for human, which can be loaded via the Table view. For mouse and rat, only predicted results are available, for which no stable links are contained in Reactome and thus loading these pathways is not possible. In this case, Reactome annotations are provided only as overview.
Mapping genes and proteins to pathways
Mapping miRNA binding sites to probesets
The sequences of miRNA binding sites are obtained from four different microRNA databases: PicTar (10), TargetScan (11), miRanda (12) and miRBase (13) . Probeset sequences are obtained from Affymetrix. Each miRNA binding site sequence is searched for a match within probeset or exon sequences. The results are stored in the databases and used by AltAnalyze and DomainGraph. The PicTar miRNA binding sites used are predicted based on conservation in human, chimp, mouse, rat and dog. TargetScan data were downloaded on 3 January 2008, miRanda data on 27 December 2007, and miRBase data on 31 October 2005 (available on request from the Sanger Center help desk). AltAnalyze allows users to decide whether an miRNA binding site needs to be predicted by multiple algorithms.
Probeset view
The Probeset view is available only for Ensembl IDs since probeset to exon mappings are provided only for Ensembl. Therefore, if network annotations are given with UniProt or Entrez Gene IDs, they are mapped to the appropriate Ensembl IDs in the Probeset view and the Ensembl product is displayed. Tooltips provide additional information, e.g., the SI, alternative splicing annotations and crosshybridization types of probesets. The cross-hybridization types of the probesets are taken from NetAffx and include the following three types: 'unique' (all probes in the probeset perfectly match exactly one genomic region), 'similar' (all probes in the probeset perfectly match more than one sequence), and 'mixed' (some probes in the probeset perfectly or partially match more than one sequence). The Probeset view is enabled by selecting a gene in the Table view (when starting with AltAnalyze probeset statistics) or by double-clicking on a gene or protein node (when starting with a gene or protein interaction network).
Node coloring in Pathway view and interaction networks
Pathway or interaction network nodes annotated with gene or protein identifiers found in the DomainGraph database are highlighted if associated with differentially expressed probesets. Since probeset associations are available for Ensembl IDs only, node identifiers different from Ensembl IDs are first mapped to Ensembl via the mapping contained in the embedded DomainGraph database.
